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SPECIFICATION 

1 . Title of the Invention 

HOT MELT-TYPE THERMALLY HARD E NABLE BODY SEALER 



2. Claims 

[ij A hot melfc-type thermally hardenable body sealer, obtained by 
mixing (1) from 25 to 85% by weight of polybutadienemiodifred epoxy resin, 
(2) from 17 to 23% by weight of at least one styrene-based block copolymer 
selected from etyxene **isqprexie block copolymers (SIS), 
b tyre ne ** b *u ta die ne * sty re ne b lock copolymers (SBS), and 

styrene*ethylene* butylene-styrene block copolymers (SEES), (8) from 10 to 
20% by weight of a tar^type softening agent, (4) from 1 to 3% by weight of a 
hardening agent having a hardening temperature of 100°C or higher, and (5) 
from. 25 to 35% by weight of an inorganic filler, and then molding this 
mixture into a sheet form, 

1 



3. Detailed Description of t he Invention 
[Field of indixsttial Application] 

The present invention relates to hot melt'fype thermally hardenahle 
body sealers. 
[Prior Art] 

For example, in production lines of passenger ears, buses, and the 
like, a body sealer is used for the purpose of firmly connecting jointing 
portions of painte d me tal sheets. Briefly speaking, body sealer is placed on 
a. seam between metal sheets and then it is baked and thereby the jointing 
portion is sealed, Many of the conventional body sealers are liquid, and in 
such cases, a body sealer should be applied after a masking tape is stuck 
around a jointing portion. This procedure will take time and results in 
necessity to peel the masking tape away thereafter During this operation, 
the paint on the metal sheets may be removed together. Some vinyl 
chloride resin- based or nrethane reshrhased. body sealers are conventionally 
known, but the., former has a drawback that the sealing surface after baking 
is brittle, whereas the latter has a drawback that foaming- easily occurs 
during heating. 

'Under such circumstances, in order to improve such drawbacks, hot 
melt-type iape~form body sealers which have a base material made of an 
ethylene- vinyl acetate copolymer containing a tackifier, a plasticizer and the 
like have been recently proposed. Although such conventional body sealers 
are favorable because of lack of the aforementioned drawbacks due to the 
fact that they are in a tape form, they have another drawback that since they 



have a base material of thermoplastic synthetic resin such as an 
ethylene vinyl acetate copolymer; a sealing portion is softened and melted 
and thus the ad hesion of the seal to a substrate is deteriorated when a body 
sealer is re- heated after baking, 

[Purpose of the Present Invention and Solving Means therefor] 

In light of the aforementioned situation, the inventors made many 
investigations in order to obtain a body sealer such that seal adhesion does 
not change even when the body sealer is re ^heated, after baking, that the 
body sealer exerts high strength after baking, and that the body sealer shows 
good appearance. As a result, they had found that a thermally hardenable 
body sealer prepared by using specific epoxy resin and styrene based block 
copolymer as a base is particularly excellent. Thus, they accomplished the 
present invention. 
[Gist of the Invention! 

That is, the gist of the present invention lies in a hot meit~type 
thermally hardenable body sealer, obtained by mixing 11.) from 25 to 35% hy 
weight of polybutadiene^modified epoxy resin. (2) from 17 to 23% hy weight 
of at least one styrene -based block copolymer selected from styrenensoprene 
block copolymers (SIS), styrene^butadiene^styrene block copolymers (SRS), 
and styrene -ethylene • bntylene~styrene Mock copolymers. (SEBS), (3) from 1.0 
to 20% by weight of a t ar type softening agent, (4) from 1 to 3% by weight of a 
curing agent having a curing temperature of 100*0 or higher, and (5) from 25 
to 35% by weight of an inorganic filler and then molding this mixture into a 
sheet form, 

[Constitution of the Invention] 



The invention is described in detail below. 

The body sealer of the present invention uses a 
polybutadieiie^modified epoxy resin and a serene -based block copolymer as 
a base material. Examples of the styrene -based block copolymer include at 
least one selected from styreneisoprene block copolymers (SIS), 
styrene-hutadienestyrene block copolymers (SBS); and 

atyrene j ethyleB.e/butylene^tyrene block copolymers (SEES), Two or more 
of these components may be used in combination. The amount of the 
poly butadiene modified epoxy resin incorporated is from 25 to 35% by weight, 
and preferably from 22 to 2:5% by weight. The amount of the styrene-based. 
block copolymer incorporated is from 17 to 23% by weight, and preferably 
from 10 to 22% by weight. When these components are incorporated in too 
small amounts or too large amounts, it is difficult to obtain a product 
suitable as a body sealer. 

Further in the present invention, a tartype softening agent is 
incorporated as a diluent for uniformly mixing the aforementioned, base 
materials ? and a hardening agent is incorporated for hardening the base 
materials at the time of baking. The tar - type softening agent may be any 
one which can mix the aforementioned epoxy resin and the styrened>ased 
block copolymer together uniformly. For example;, a product commercially 
available under the trade name * White Tarcrou ? (produced by Kureha Corp..) 
is representatively used. The following is a detailed explanation on this 
representative example , This softening agent is composed of a mixture of 
the following five ingredients a) through e)- 

a) lubricant base oil (tar product) produced by hydrogenation refining or 
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decomposition of petroleum fraction or bottom oil, 
h) eounmrone-indene copolymers, 

o) petroleum resin (C8~!G aromatic hydrocarbon, fraction pcdymers), 

d) petroleum resin (solid of copolymers of 04-5 hydrocarbon fractions and 
OS* 10 aromatic hydrocarbon fractions), and 

e) dr (or triOethyl bipheiwl. 

The amount of the tar~type softening agent incorporated is from 10 to 20% by 
weight, and preferably from 12 to 15% by weight. When the amo unt of this 
softening agent used is too small, it is difficult to obtain a uniform mixture. 
When this agent is use too much, it tends to be difficult to mold a sheetdike 
material later, On the other band, as the hardening agent, a hardening 
agent is used which does not harden at normal temperature but hardens 
through baking at temperatures of 100°C or higher. Specific examples 
thereof include dieyaxiediamide, modified imidazole and boron 
fluoride-modified polyamide resin. The amount of the hardening agent 
incorporated is from 1 to 3% by weight, and preferably from 2 to .2,5% by 
weight. When the hardening agent is used in too small amounts a polymer 
base material does not harden well and therefore no satisfactory seal is 
obtained at the time of baking. Conversely use of too large amount of the 
hardening agent is not economical because this will not result in 
improvement in effect. 

Further in the body sealer of the present invention, art inorganic 
filler is incorporated. Examples of such an inorganic filler include powdery 
ones such as calcium carbonate, silica and mica. The amount of the filler 
incorporated is from 2.5 to 45% by weight, and preferably from 30 to 35% by 
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weight. When the incorporation amount is within such ranges, body sealers 
in a proper sheet form can be obtained. 

In the present invention,., the predetermined ingredients mentioned 
above are mixed uniformly and then the mixture is molded into a material 
with a sheet form like a tape form. In the present invention, other 
ingredients may be added in small amounts unless the effects of the present 
in vention are affected. The thickness, of the sheet-form material somewhat 
varies depending on its applica tion, but it is typically from about 1 mm to 
about 4 mm . 

In use of a body sealer of the present invention, for example; a 
sheet~form body sealer of the present invention is stuck to a jointing portion 
of painted metal sheets, and then it is subjected to beating treatment, for 
example, at a temperature of fmm 110 to 2GG°C for about 10 to 60 minutes 
according to an ordinary method. Thus, the body sealer can be baked 
completely to the painted metal sheets, 
[Effect of the Invention] 

By use of the present invention, it is possible to highly seal a jointing 
portion between painted metal sheets by baking because the body sealer is 
thermally hardenable one with a specific composition, Moreover, the 
sealing portion is not softened or melted by external heating and the 
reliability of the seal does not change even after baking. Further, in the 
present invention, the sealing portion to a substrate exerts excellent 
adhesion as well as high peeling resistance and. high shear strength. In 
addition, there is an effect that the sealing portion has beautiful appearance. 
For this reason, water is prevented from penetrating from the sealed portion 



and therefore a high rust resistance is obtained. 
[Examples] 

The present invention will foe described below in more detail by 
means of Examples, It, however, should be construed not to be limited to 
the description of the following Examples unless it goes beyond its gist. In 
the Examples, "part(s)" means ^part(s) by weight/' 

Example 1 

'[Wenty^five parts of poly butadiene -modified epoxy resin (produced 
by Nippon Soda Co., Ltd,), 20 parts of styrenedsoprene block copoly mer 
(produced by JSR Corp J, 15 parts of tar type softening agent (produced by 
Kureha Corp., commercial name- White Tareron), 5 parts of polyamide resin 
and 35 parts of calcium carbonate powder were mixed uniformly Then, by 
use of this mixture, a body sealer of the present invention is produced by 
molding the mixture into a tape-form material with a thickness of 3 mm and 
a width of 45 mm. 

The thus-obtained tape 'form body sealer was stuck on jointing 
portions of painted metal sheets for test and the metal sheets were subjected 
to baking treatment under the conditions shown in Table 1, Then, the 
resulting sealing portions were measured for their physical property values, 
and the results shown in Table I were obtained. 

In the sealing portions obtained, in these tests, the body sealer stuck 
highly firmly to the painted metal sheets and exhibited beautiful 
appearance. 



Table 1 




Shear strength 



(kg/em*) 
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24.0 



(Note) Measuring methods in Examples 

(1) Peel strength ikg/25 mm) 

Peel strength was measured according to JIS XC.6854 '•Testing method 
for peel adhesion strength of adhesives," 
Test piece 

JTS G3M1 SPCC 

Ground steel (t 2 ™ 1.6 mm) was used. 

(2) Shear strength (kg/cm-) 

Shear strength was measured according to JIS K6850 "lasting 
method for tensile shear adhesion strength of adhesive s/' 
Test piece 



JIS G3141 SPCC 



Ground steel (t 2 - L8 mm) was used. 
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